: Intensity at one third of the fundamental wavelength for the hybrid sample.
PMMA starts to absorb below 300 nm and therefore giving rise for possible three photon uorescence. The presence of uorescence leads to an asymmetric part in the spectrum towards longer wavelength. This is not visible in the recorded spectra (gure S1) and therefore we assume a negligible contribution of three photon uorescence to the measured intensities.
S2
Inuence of gold interband transitions a b Figure interband transition for gold is at 500 nm. S1 Therefore, above this wavelength gold can be described as a Drude metal. S2 The optical properties at the TH range may be aected by interband transitions. Though, measurements with dierent antenna lengths (gure S2) show no visible change in the nonlinear parameter.
S3
Inuence of grating anomalies The array structure of the investigated samples gives rise to grating anomalies (Rayleigh anomalies). These will occur at the air-glass (n glass = 1.45) and polymer-glass (n P M M A = 1.48) interface for both grating periodicities (333 nm for s-polarization and 500 nm for ppolarization). In gure S3 Scattering Matrix calculations are presented modeling the linear transmittance of the used gold and hybrid antennas. The grating anomalies have some inuence on the fundamental plasmon resonance in the visible. However, there is no major eect visible in the wavelength regime of the THG. Furthermore, the small variations visible in this range will vanish in measurement. This is due to production imperfections, leading to imperfect periodic structures and diminishing the strength of grating anomalies.
S4
Fluence dependent degradation Figure S4 : Degradation of the TH Signal for dierent excitation powers. On the right panel is the hybrid system and on the left is the bare gold system. The decay for the hybrid is much faster and the degradation threshold is much lower.
The power dependent degradation for a spot with full width at half maximum of 20 µm is shown in gure S4. The degradation threshold is lower for the hybrid system and the degradation rate is much higher. Gold reaches a stable regime at twice as much exposure power compared to the hybrid system. S5
